During recent years there has been a very considerable increase in the available information on energy expenditure in relation to activity. Measurements have been made on individuals of differing ways of life in several countries. Yet few studies have attempted to cover the whole 24 h period, as opposed to estimates covering the working time only. The scarcity of such studies is probably mainly due to their administrative difficulty and their cost. From this point of view, soldiers present fewer problems than a comparable group of civilians ; there have been several excellent field studies on energy intake and expenditure, especially by the U.S., British, Canadian and Australian Armies. Some of these reports, and similar ones in other countries, are published for a restricted circulation, but examples of a few generally available are those by Sargent, Sargent, Johnson & Stolpe (1954 , 1955 , Edholm, Fletcher, Widdowson & McCance (1955) , Consolazio, Pollack, Crowley & Goldstein (1956) and by Buskirk, Kreider, Brebbia, Morana, Daniels, Welch, Mann, Insull & Friedemann (1956) . However, information about civilians is so limited that the Committees on Calorie Requirements of the Food and Agriculture Organization (FAO) of the United Nations have had great difficulty in formulating their recommendations, especially when dealing with calorie allowances for women and with the appropriate decreases in caloric allowances for adults in relation to advancing age. Though some limited observations have been made on the effect of age on the food intake of men, there are few similar data for women. The estimates of calorie requirements and the decrement for age, where women are concerned, have perforce been largely based on guesswork and on the relatively few dietary studies reported.
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In Britain, two surveys have recently been made of the food intake and energy expenditure of individual civilians. The first was a pilot-study on a small number of male university students (Passmore, Thomson & Warnock, 1952) . The second was made on underground coal-face miners and office clerks (Garry, Passmore, Warnock tk Durnin, 1955) . No such surveys on women, involving measurements of energy expenditure, have been described; yet housewives probably form the largest single occupational group in the country today.
We have estimated the energy expended and the food eaten by a group of middleaged, middle-class housewives and by their grown-up, working daughters. Most women employed gainfully in this country work as shop assistants, in offices, or in light industry. For convenience we chose girls employed in a large departmental store in Glasgow. Thus all the daughters had similar occupations. They formed a homogeneous group for comparison with their mothers, the housewives, thus providing two age groups with similar social backgrounds and dietary habits.
METHODS
General.
Twelve mothers and their twelve daughters were studied, each pair throughout 7 consecutive days. The mean age of the mothers was 51 years and their mean weight was 142 lb. (64.4 kg). The daughters had a mean age of 20 years and a mean weight of 125 lb. (56.8 kg). Details are given in Table I . All the families lived in the Glasgow area, mostly in houses with stairs. Nine of the homes consisted of four rooms excluding the kitchen and bathroom, one was three-roomed, and two had five rooms. The size of the families varied, but only in one family were there young children. No housewife did any work outside her own home. One (Mrs J.) had a woman to help with the 'heavy' work for a few hours weekly. With only one exception (Mrs St.) all possessed vacuum cleaners. Three used washing machines, but only one of these had an automatic wringer attached. None owned dish-washing machines, automatic irons or floor-polishers. Large departmental stores are much the same in every country, and the shop-girls were drawn from a variety of departments, which Measurement of food intake. The total food intake of each mother and of each daughter was measured daily for a week. This was done by the individual inventory method, all the food taken by each subject being weighed and recorded. Before the survey began the purpose and methods of the investigation were fully explained to each subject in her own home. The mothers and daughters were taught how to measure and weigh their food accurately. Special dietary spring balances were left in each home. Beakers were provided for measuring fluids, and plastic containers for easy weighing of such foods as jam, sugar and butter. Details of these methods have been more fully described in an earlier study (Garry et al. 1955 ). The quantities of food taken were recorded in log-books at the time of eating. Many of the shop-girls had lunch or snacks in the store canteen; a dietitian was present there at meal-times to weigh and record the food they ate. One dietitian was responsible for one subject only, either mother or daughter, during the week of observation. She visited the home once daily, usually at or immediately after a main meal, checked the log-book, noted recipes, and generally helped with any difficulties.
Apart from food taken in the home or canteen, the weights of chocolates, biscuits, cakes and other extras bought outside were obtained by buying similar quantities and weighing them. Estimate of energy expenditure. During the week when the food intake was being measured observations were made on the expenditure of energy. Each woman kept an exact record of the time spent on each activity throughout the entire week. This record was kept in special note-books and in the simplified form detailed by Garry et al.
(1955).
Though the procedure was irksome to the women, they were most co-operative and provided an accurate and detailed account of how their days were spent. Every subject was visited daily by one of the authors to ensure that the record was being kept properly and to smooth away any difficulties. With the Max-Planck respirometer (Muller & Franz, 1952), measurements of the energy cost of the various tasks were made by indirect calorimetry. These respirometers were calibrated by the method previously described . The total energy expenditure was calculated by multiplying the number of minutes spent in each activity by the 'calorie value' of that activity and the figures thus obtained were then added together. The energy expenditure during sleep was taken to be equivalent to the basal metabolism (cf. Passmore & I957 , estimated from Fleisch's (1951) tables. It was not possible to make measurements of the expenditure of energy during all the manifold household activities of all the housewives. However, several estimations were made on many types of domestic work on some young experienced housewives of widely differing weights. These values for the household tasks were applied, with certain adjustments, when it was not possible to measure the energy expenditure of a mother engaged on a particular activity. The adjustments were based on previous results obtained for the mother, on her weight and on the judgement of one of the authors (J. D.) of the rate at which she normally carried out her work. At first it was hoped to use the pulmonary ventilation as an index of the energy expenditure, as advocated by Durnin & Edwards (1955) . Unfortunately pulmonary ventilation for most housewives was often about I 5 l./min or even less, at which level it is probably no true guide to energy expenditure.
Both before and during the actual survey it was impressed upon the subjects that they must behave during the survey exactly as they would have done under ordinary circumstances. We are reasonably satisfied that they did so.
RESULTS
Calorie balance. Table 2 shows the daily calorie intakes and expenditures by the housewives and by their daughters, and the mean daily values for the two groups. The agreement between mean daily intakes and expenditures of each group was exceptionally good, although there were quite often marked differences between the daily intake and expenditure of energy by the individual. The variation in energy balance in this, and in some other similar surveys, will be discussed more fully in another paper.
Energy expenditure. In Fig. I , the pattern of the main activities of the two groups is shown. In order to give a better comparison between the two groups of subjects, all the many domestic tasks done while standing have been put under the one heading of 'standing activities', with the one exception of 'shopping'. This arrangement allows comparison between the times spent and the calories expended in ' similar activities' by the housewives and the daughters. Fig. I shows the remarkable similarity of the two sets of results. The girls spent a little longer in bed, in washing, dressing and other personal necessities, and in walking; but for all practical purposes, the energy expended in everything except walking was almost identical for mothers and daughters. The extra energy used by the girls in walking accounted very largely for their greater total energy expenditure. Few mothers or daughters indulged in any strenuous recreational activity. Walking accounted for most of the energy expended by the mothers outside the home, although one (Mrs W.) spent part of one evening country-dancing and another (Mrs H.) spent a few minutes each morning doing physical exercise and had a short weekly swim. The daughters also spent much of their energy during recreation in walking. However, one of the girls (R. St.) regularly spent four evenings a week dancing, another (E. J.) danced twice in the week, one (E. Dr.) occasionally went iceskating, and M. D. played badminton once weekly. Most went to the cinema once or twice a week.
VOl. I 1
Energy expenditure of women related to age 89 As an illustration of the energy expended by housewives on various domestic tasks, and the influence of body-weight on this expenditure, Table 3 shows some results obtained on four young housewives who were studied in addition to the mothers and daughters. They were chosen for their widely different weights (so, 56, 64 and 70 kg) and their experience in the use of the respirometer. The various tasks were performed at their own pace of working. McK. has a lower metabolic rate than might be expected, but the other three showed an obvious relation between body-weight and energy cost in almost all the separate activities. Food intake. The detailed results of the diet survey are discussed in another paper (Durnin, Blake & Brockway, 1957) . Table 4 shows the contribution of protein, fat and carbohydrate to the total energy value of the diets of the housewives and the daughters. The proportions of the different nutrients were almost identical in the two groups. Alcohol is not mentioned in the table. Only in one or two instances were alcoholic drinks taken and then to a very modest extent.
Energy expenditure of women related to age 91 Apart from theoretical objections to using the B.M.R. as a basis for estimating total energy requirements, unnecessary difficulties arise in practice. Actual measurement of the energy cost of any activity is always initially a gross value; it is quite superfluous, and indeed misleading, to deduct some predicted estimate for basal or resting metabolism in order to convert this gross figure into a net value.
In an appendix to the F A 0 Report (FAO: Committee on Calorie Requirements, 1957) details are given of a different method of calculating the total energy expenditure.
The 24 h of the day are divided into 8 h in bed, 8 h at work, and the remaining 8 h are divided into times spent in several non-occupational activities (which, for women, may include extra domestic work). An overall 'calorie value' is allotted to each of these and the total estimated. I n this way, an allowance is calculated for a reference woman, aged 25, and engaged in ordinary housework, of 2300 Cal./day. , 1936) . That most people tend to think of housework as hard work is probably due to several reasons. It is certainly mentally fatiguing. There is also some emotional justification for regarding it as 'heavy'-undoubtedly many tasks involved in running a house demand individually considerable muscular effort. For example, climbing stairs, cleaning windows, washing clothes and scrubbing floors are all activities which come into this category. Yet the time spent in all such tasks, when averaged over the week, is very small. Very careful and ingenious measurements have been made by Bateson, Noble 8r; Attenburrow (1954) at the Building Research Station, of the distance walked by the housewife in the home. This distance amounts, on the average, to no more than I& miles daily. Similarly, if the stairs are climbed thirty times a day, the total time spent in both going up and coming down will probably not amount to more than 10 min. So also with most of the 'heavy' work in the home. The result is that the total energy expended in all the heavy tasks does not have a great influence on the total daily energy expenditure.
SUMMARY
I. The individual intakes and expenditures of energy of middle-aged, middle-class housewives and of their adult working daughters were measured daily for 7 consecutive days. Twelve mother-daughter pairs were studied. The girls all worked as saleswomen in a large departmental store in Glasgow.
2. The mean daily intake of calories was 2100 Cal. for the mothers and 2225 for the daughters; the mean expenditures were 2090 and 2255 Cal./day respectively.
3.
A table is given to show the individual daily variation in the intake and expenditure of calories. The pattern of the activities of both groups is also shown.
4.
Possible explanations for the quite moderate demands of housework on energy expenditure are discussed. 5. Since the activities of mothers and daughters were not unlike in terms of energy expenditure, it was possible to derive the decrement in calorie expenditure due to age : a decrement of 3% for each decade over the age of 25 years is in keeping with our results.
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